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m&M&m®8*mmmwivz>z.£x*mmT*m2> 0 z.z.-v&. vref^7, 
mmmtimmm& 8 , vREFiuiii 1, §ii2su:ref^3, m^sg 
5 li^eti^tm mmv ^tix v^„ 3 mjkdajj^- z ^a*^ 2 

So 

[0 04 1] 

r©«fce»C«|^-r5rilT% (n-l) <*CD^»m«^feoT=fcrt§|5*^ 

*B£tf>«ffiv-^>£ L l/^;i/^Uii»^CD«JEx'-^>i: 5:^1/ <^"S, *>b 

2? > £ IoJ_h t5ii:^T't§„ fl® HJfc© T* A^J^ - # <D mMW. 2 -ffi 
T'ZbV. ^litfiVRE F#T>£o£W^&SMKoVNTtB9!Lfc;tf, 3© 
<fc t> IZAJJT-* (DWsmmtf 3 ftJ^_hT*^»3p«^ V R E F t>mWL*bZ>m&*> 

(fg2<Z)||i&<Z>7£ffiO 

fc^s^^Mts. *mm<Dmm ic as w s ^s^aias&<z) ^ n * * ® am 
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ts„ m9iz*mm<Dm2<Dmm<DBmizmt>zmmm&^mm&(Dm8&m*m 

to 

[0 0 4 2] 

ZL^T'tt. RE F I N3$^-9tfjt'<U-i/3-}-;VTy72 30^^24 lCg£ 
^StlT^So ^I/-S/aW>^2 3(DjE3§§^-2 5 fcj:«i¥l«&^[SJgft 
©REFCOPY;-K26lC, ai*^^2 7ttNMO S 2 8 ©>f 

- h3§WCg^£;ftTV^ 0 30NMO S 2 8 <D K >3g^fci: R 

EFCOPY;-K26t: > V-;*$g^ti:g5ife«&K:g^£:ftTV^ 0 REFC 
OPY/-K2 6 IZltm^.Hm.mmi Ko hm<Z)fg#Llii^2 9 
TV^ D Z.(Om.Um^-2 9©flfi^l±RE FOUTSg^l 0 iCg^StlT VaS., £ 
fe. REFOUTSg^l 0tCtitt^3 0^f^$tltVNS o :i©3tmSM3 
oiiMAH 10 0^A©gi^^t*(!)i:tS„ 
[004 3] 

[0044] 

>f^l/-^3^-^T>^2 3t£lM^2 5CA^J$tlSm^*^^24lCA 

U^&ffiAt5 0 ZKDM^^REF IN^9j:tJtjREFCOPY;-F2 
6 0tfi^ifV\taj*S?2 7#HU"<;WC&££#>. NMOS h^>^*;*# 2 
8*M->:RJBK:jB!»J, REFCOPY;-F2 6©iWl^tS. RE 
F I <tU%REFCOPY;-K2 6 ©«&jWB^ £ miJ^ 2 7#L 

NMO S 2 8^>t-7^lCJ&»;, REFCOP 

Y7-F2 6 0«fi^±#tS„ -e^l&^O^tJjgbtCi: U REFCOP Y J- 
F2 6CDm^ilRE F I N^9 CD«^**^L < fci:^ic^^i:^s 0 
[0 0 4 5] 

iot, REFCOPY;-K2 6CliREFINS^9ilBDffi, ffc^D 
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OS h^^sP** 2 8 1C1 0 0 ft A©«SSS:^-ro I^LTgfiii?2 9 ©M$g 
IC»lKohmillOO/tA0it^5O. 1 VCDtSi^S C§. JhK&©jiy 
, REFCOPY7-K26 ffl^ffitt^i¥ifi V R E F i:^b RE 
FOUT^lOCttVREFiytO. 1 V#lgV^&#ai;fr£*i£ 0 S&oT 
> <<y~Jv hl/i/-rf 1 ©RE CttVRE F i £ IT VRE FlZO. 1 

v&flnxfe#©«&#;fr;fr£;i Clefts. z.o^oKz.cDmm^mx-^ mi 

(Dmm&mmiimte*). mom^r^ *KgpvREF^7©«&tcMLT^fb& 

iOxfeWSPVRE F i 3 ^iC£#>ij» < ftgPV R E 

F 

[0 0 4 6] 

Z\ d T% _hi£ bfc J: 9 t-tW* J/^f AT» V R E F fcm£$t©^#il«tll 

&T*&mznT £ y , ^©¥#£Mfe«iii{&©iB-£je# t-«& Sr^Hf s ^ £ 

£fcv>*\ *HS6©^$:^-r-5^i:lci: »; V R E F £TOJ©¥#ttjfc«l»Ii& 

i >f ;i/ i: o T v^ fe^T* ^^©Tf^ffi-e tt/U £ S nrfg-fttfif M^r z> 0 3 
i/^/i/SHU &«2*i$©«ffiv- i: < -r -5. *> b < te^^s z\ 

[0 0 4 7] 

ifl!!5£iMToT, WiiiSfiVRE F i ©«&£^3E-T 5 Zl i: % *rfgT*& 

So 

[0 0 4 8] 

mi <Dmm<Dfemx*nmznt=.mi&<DMj3x*2b2>v re f i 



1 8 
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(DMtfe<Z*J&M(D R E F IN tVXFS^X. VREFi= (VREFXO. 9) + 

o. i v t^^ftmmmn&zftZiziii&zLiitf-vz&o 

[0 0 4 9] 

mmtzmi%x*gz> 0 

i R&m 2 (Dmm^mmx^ fr®mmm&v refh wsiitfiv r e 
EFt^iitsvREF i <Dmmz¥m{bMmm&±izfty&/uxisv&& 

VREFiiMlitfiVREF i £ ©K^fc^X. e>*l£ J: 5 3&«*S»^^# 
[0 0 5 0] 

h I/*/-/* 1 ©A*ig^ : 2JCtt^aS5 s -^jg^6^«5Stl, CLOCKS 

*lfeCLOCK^««|R«IS*lS. ^»VREF«^7tt3Sflimfi3C»ia«|3 1 
©RE F I 2 KlgNBStl*. ££4ie&£&l§I& 3 1 tCtiRE F I NSg^J- 

3 2, REFOUT^33, CTRLSgf34030 0^3&^ »J , CTRL 
iB^S 4 3^e>A*S4i*«#KlJ:oTREF I Nig^S 2 **e>A*3*lfc«ffi:«: 
grj©«^lC^mbTRE FOUTSg^-3 3^e>ffiAt6. 
[0 0 5 1] 

3£»«fiSEtftia» 3 i oy&jix&z r e f o u t sb^ 3 3 itfa&mmn®. V R 



* 
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E Fii^l 1 tcSSR3*u WM$ifiVREF iSSSl 1 \%>{^^v V 
-/II ©RE F^3 lC^$tlTV>S„ a^m^^taS&3 lOCTRL^ 
3 4^ti:-tr U*#-3 5/!i^0CTRLif3!)5CTRLffiMS3 6 $:^bTA*$ 
4lTV>Sc tl/^3t-3 5IJilA^3 7, I2AW3 8, ffi7J$g^3 
9 Jk.T$ SELECT t&^f- 4 0 © 4 -3©^£;£ It V^T, SE LECT3g^-4 0 
^e>A^J$tlSSELECT##lC^V>T, IU^3 7$fc|^2AiJ 

^3 8©v^*i^©A;fr^^e>©«#&aj;*j3gB : -3 9{cm^j-rs„ r©^- 

KteMAfcTS E LECTfg-J§-#L l/^^P>ilA^3 7^b©A*M^ 
S E L E C T#-if #H 1/^/1/ tffg 2 3 8*^ ©A±#-^ £ ffi^SB^ 

3 Qfr*>mjjZfrZ>*><D£.lsTmj£ir&* ii-e, tl/^^-35©|lAi)l5 
^3 7{C«fc: J.-X4 1 ^£©ffi;frf3##A;£>£4xT^3o 

[0 0 5 2] 

«5F«Tj£a©IB«iR : ?-^3pJffl'^*45. 3®«T'ttba-X4 1 KB: 3 Ify h©fif 
*>*l<5 fca-Xfr&ttffl^jiB^ 2fre>-fel^#-3 51C 

jMtffflAStlTHS. tl/^^-3 5CD^2AM?3 8{Cttl/^^ 

4 S^^ffi^fg^tfA^StlTV^,, l/^^4 3li^tfDRAMif, S 
RAMi^, E PROMISE 7'J9^7Dy^O, -St§ 3 A,£ff#£lf 

4 31CIJ3 \Zy h<DmmZWZ-btlZ>%<D£-tZ>o U*?X#4 3 ^ttflj^ig^ 

[0 0 5 3] 

40NMOSb7>^?4 6, 4 7, 4 8, 4 9, £ 1 3 ©SfitiR^ 5 

0, 5 1, 5 2, 5 3 Sr^LTV**. £qttt&$&lllft 3 1 ©RE 

F I 2*^^ly-e/3^-;i/T>^'4 5©A®?5 4 lCgBK:3*XTV*&. 

r©^-^l/-$/a-^;i/T>^4 5©iE3g^5 5 tt£i£tt&£&l£IR 3 1 ft©RE 
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FCOPY;- K5 6 1C, ffi;fr3g^5 7»NMOS 4 6<Dtf- h$g 

-y-lCg^£*iTV><&„ f IffiNMOS h^yVT.&A 6©KU>f >^liRE F 

[00 54] 

iif?5 0, 5 1, 5 2\$^fr^£timx-l£ 1 K o hm, 2Kohmu 4Koh 
m©^mffi$:#O^^T?fe§ 0 ^-^l/-^3^-;i/T>^4 5«IE3»5 5 IZ 

[0 0 5 5] 

rODMTttRE F I N^3 2<tyt)REFCOPY;-F5 6©«&2frg^ 
i:m*^5 7 ©m&fcfcHP^WC ^lODNMO S h^>S?X#4 6 

•frJryytmiztkV* refcopy;-F56 ©i&^Tits. ref 

IN3gg^3 2<fcyt)REFCOPY7-K5 6 ©m&2>M£v> £ ffi;fr$g^ 5 7#L 
U><;WC&££:«K ^lNMOSh7>^^4 6^7r7^1(C^»J, REFC 
OPY;-F5 6 0tfi^±#fSo f©^»JIbt'REFCOPY;-K5 6 
©m&£REF I N3g-?3 2©«&#^L< &o££#lC3£#&^Jffi£&£o 
^•IC, REFCOP Y;- F5 6{C«RE F I N$gB^3 2 £|bJD«&, ^&*> 
*>Mssm«fe v r e Fil^L^S&tfgilXS. r©MT«3 If y h©M"e$>s 

^4?), mmm&MWim&3 1 ©ctrls?34 ^e>A*$tifccTRLtttt 

#lfy hOffCTRL<0>, CTRK1X C T R L< 2 >ltf$ 2 
4©NMOSil7>^^4 7, 4 8, 4 9 ©>!f- h KZft'en&WtZ *X§ 0 3 
rt, Itl,f)NMOSh7>^^4 7, 4 8, 4 9 ©^^fcteMiT^S « 

[0 0 5 6] 

fcilxJi. CTRL<0>=CTRL<1 >=CTRL<2> = HK;i/0f 
^2#M^4 ©NMO S h^>^X#4 7, 4 8, 49#tf->KlfctK 
5t«S»5 3^e>GD«$f£fcmi 7Jfl^3©S$li^5 0, 5 1, 5 2 fc^-TlC 
£I272^£I4GDNMC> S 4 7, 4 8, 4 9 Z$5,nZ> B _tj£tf>ii U , 
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$$27b^&4 CDNMO S 4 7, 4 8, 4 9©^>SittiIt't5 

«£/Js£V>fe«>, REFOUT^3 3 0tfii:RE FCOPY;- K5 6 GD« 
&tt4Pls<&*K REFOUT®?3 3 CttREF I N3gg^3 2(D^&HmL^ 
t&t)^MSf«SVREFi:^U^«fi^-6. 
[0 0 5 7] 

CTRL<0>=CTRL<1>=CTRL<2>=L l/^;i/(Z>^-» 
^2M!4©NMOS h7>^^^4 7, 4 8, 4 9 #;T71C& *) , 
5 3 1 73rM^ 3 (JDjgJfiiJi^- 5 0 , 5 1, 5 2ilIl(Z)NMOS 
4 6{ClO/tACD«il?:^t„ ^©©^iCtt. ^ 1 Jb^fg 3 ©igmi^ 5 0 , 5 
1, 5 ZtD^^iZit^tn^tll 0 mV, 2 0mV, 4 0mV©ifiiMCS = 
_h^©a»;, REFCOPY/-K5 6 ©«£Eli^SPS^mfeV R E F£^LVa 
GDT?. REFOUT^?3 3 tCtt:ftgP*^«feV R E F <fc y % 7 0mVi^m& 
#ffi;fr$*l.5„ "Tfc;fo*>> CTRLff©i|^J:otREFOUW3 3 
tCtt 1 OmVi^t'VREF^feVRE F + 7 OmVtt'CDlfiSrffiAStSr 
fc^t'tSo ^©^©CTRLffOHl/^l/ttSLl/^l/Cl^-ti:, R 
EFOUW3 3 ©«feh©K^ttT^l (D£olC&€> 0 
[0 0 5 8] 



CTRL<2> 


CTRL<1> 


CTRL<0> 


REF0UT i&^-(DW.GL 


0 


0 


0 


VREF + 70mV 


0 


0 


1 


VREF + 60mV 


0 


1 


0 


VREF + 50mV 


0 


1 


1 


VREF + 40mV 


1 


0 


0 


VREF + 30mV 


1 


0 


1 


VREF + 20mV 


1 


1 


0 


VREF + lOmV 


1 


1 


1 


VREF 



[0 0 5 9] 

Vt=.&. XsV^Z 4 3 \Z a 1 1 1 " Z\ZW. 4 3 tt^if- 
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CTi§&Hl/^l/JCltl/^*4 SlCS^&ifctlfc^-* "1 1 1" £CT 
RL3g^3 4 izm<o 'tZ>h^m 4 ^®M$m$&Z 1 T'ttREFOUT3 3«&& 
RE F I N 3 2m&£#b<&<5©T% fi^VREF i m&tefl-g&S^^feV R 

[0 0 6 0] 

r©^T% ^gPS*M&VRE F&±TIZMV. VREFW7-i?>5: 
Mt5„ -e©^. 3©>>X^AT'&PMMI«&VRE F i <£>«&£^&S^ 
$ifiVRE F<t»Jt)5 0mVl«< L£#£-tCVRE F0H Ix^Ol/T- £. V 
RE F©L l/^/l/V- U<fcy, i/X'r&ll LTCDVRE F7-i?>^ 

:*#4 3 K_L^1 fc:&£<fc-MC "0 10" ifeSr-f £»^rtf 0 ta-X4 1 
lCgB#£*ifc-T r -#£M<^-5^§1^Cki:SE LECT-fg#$:L l/^/l/JC^U U 
£^#4 3 lC|B^«c5 tlfe-r 1 — # V^S@-r tCli S E L E C Tf f 5:H l/^WC 

•r jgrniiiw v r e f i mmzMmmm&v ref^u^so mvizwm 

V>«&lC&»K ^fA^LTlfci^OVREFiS7-i;>^n o 
[0 0 6 1] 

z.(D£o\z ¥m&Mmm& zmz ttB&mm&zmmtkmizmt sts^tt- 

[0 0 6 2] 
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m^V-^>§:S!l^bTftjii:,®*)*l-5 C T R LM^^-frSriiott, &.Wi<D 
[0 0 6 3] 

JSV^tUi, ^¥#ttl«[I!S&£>>X-^AJC§g^U VRE FUHE V— SriRI 

Lfc^fc rL-^OC^Sg*:,©*)*^ C T R L<g#©MliM*£fali;*-fr& 3 
T'^Sfeft, ^©^^^HIl^^^^^^^A^^-ST^^CTRLM-^ 
©M-£-fr£: itM^ ^ i: vn e> frjj&#& * . 
[0 0 6 4] 

, ^Oy^ffi6 0^ffif$tlt^S„ Vif-Jtf- K5 8 _hJC A 
i:©fg#OAffi*$:ffe>Am±^s^6 1 #*©*Ii©--2Z©— »K:«tte>*iT 
MPiSflMttfcV R E F#Affi*0 6 1 *>&VREFfif S»6 2^Lt 
, #¥##|«III»5 9K:A*S*lT^5. #^MWli^T'H miss 

* j'Dvmuie otc&ttstirv^tf, «aa©u-F6 3 a#^»fc©« 

[0 0 6 5] 



2 4 
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&mmm&vRE f i tfvif-^- F5 8_t-e^-e^^ 0 

•t s i t iz «k y v r e f £ mm <d ¥mw%mm& ^mzmmvm. m*<D*m{& 

, t)L<tt£o*wsifc^t, M^c^ftifesBiiattiibT^^-^atya* 

[0 0 6 6] 

#$8Wlc:J:*Ui, ft&mmn&ZMitZ^&z.H'C H l//<;i/Jfc y &»B£tf)-fe 

[0 0 6 7] 

£ L u^;i/Jfcy&#i§©«ffiv-*;>££^L<-r.5, %b<tej£o*#sz:i:# 
T*^, ¥&ft&B!ISIJ&£ LT©-7 s -*«tya*lt<Z>*EE'e-^>S:lRr±"r*ii: 

[0 1 ] l ©IIJiCD^JKKiMfcS^^HlStia*©*^*:^^ 

[0 2 ] *&m<Dm l ®H*©?gJ»K:B8te**i|i«fi^«lia»©EI»H. 

[03] *n^0^i (omm<D^m\z.mt>^>^ h us/-^©hi»h. 
[04 ] &&m<Dm i <z>mM<D&m\zmt>z>Mftmi&mo 

[0 6 ] #3gl8(Z>Sfl 1 ©£J6©JgJRK Wfr S««#BGHJ- >f * L 
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[0 7] *$ma>%il <Dmt&(DJ&mzmt>2>m5 ilSeoM^a-A^n-y 

[010] *^^(D^3CD||Jg(Z)^lCg5t)^#^l:^"r^n^^@ 0 
[gll] *^^©^3CDHJ6©^icB9t>-&^«^^IIlI{^©igi^0 o 

[012] *ftm<D3&4<Dmm<Dmmizmt>&¥mftmn^xT&<nm&*j* 

[013] ^©^#^aimg&©A*llI!S&^?:*-r^n v V 0 O 
[^#©fiW] 

1, 2 2 4yzfv h 

2 A*3g^ 

3 REFJgf 

5, 39, 42, 44, 57 

6 ^sp^-*^ 

7 fl^VREFSg^ 
8,3 1 «ip«&^g|[I!}& 
9,3 2 RE F I N3^? 
10,33 RE FOUW 
11 V R E F i fB8£ 

1 2 

13 mi <D&ifL 

14 fg2©Jgtf; 

15, 17, 18, 19, 20 ilM^5©NMOSh7>^^( 

1 6, 2 1 ^l,!2(JDPMOSh7>^^ 

2 3, 4 5 ^-^vl^-^3^-;i/T>^' 
2 4, 5 4 

2 5, 5 5 jEm^F- 
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26, 56 refcopy;-f 

27, 39, 42, 44, 57 
2 8 NMO S h7>^^ 

2 9 nmmi- 

3 0, 53 ^fl^^ 
34 CTRL^ 

3 5 — 
3 6 CTRLEi 

37 mi A ASg^ 

3 8 I2A« 

4 0 SELECTS 
4 1 tin- — X 

4 3 

4 6, 4 7, 4 8, 4 9 1 7&MH4 ©NMOS h :7 > S/X # 
50,51,52 mi 3 ©3gjfiiH^- 

5 8 ^if-jtf— F 

5 9 ¥&tt«8!ia& 

6 0 7KH*fB-£»U "r-ZM. VuvVm^M 
6 1 Affi*S^ 

6 2 VREFtfffi^ 

6 3 U — K 
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[011] 



VDD 




45 *>3^-;ut>^ 

46,47,48,49 mi7!iMM4NMOS h^>v?X^ 

50,51,52 %Wbm.%2<D&$im i f- 

53 feWfiiM 
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55 iE^ 

56 REFCOPYy — K 
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